1. In many physical applications it is necessary to project out from a given set of functions those transforming according to an irreducible representation of a finite group ©, where e. g. in nuclear physics © may be the symmetric group Sn of permutations of n particles. It is well-known that the corresponding projection operators may be formed from the group elements p by using the elements
A=2A(P)P
(1) »6(5 of the group algebra 1 21 of ©. To characterize an irreducible representation of ®, the required operators must commute with all group elements, i. e. their coefficients in (1) must fulfill
a(pp')=a(p'p). (2)
Elements with this property form a subalgebra (the center *) of 21 and can be written as linear combinations of the linearly independent "sums of a class" (SOC's) 2
where (A:) denotes a class of ©. The projection operator for the irreducible representation n of © is given by 2 r(i) 2 <*"(*))•«(*),
where X^ik) is the character of class (k) and g is the number of group elements. Using the orthogonality relations, (4) can be inverted to yield
AW-2(5)
This equation shows that for a basis function of the irreducible representation fx of © all SOC's are diagonal with eigenvalues gk X^ik) /x^i 1) where gk is the number of group elements in class (k). Because of the orthogonality relations, these eigenvalues characterize the bases with respect to /u uniquely. In this note it is shown that for the symmetric group Sn the projection operators (4) may be factorized in a way involving the SOC's of the subset of cyclic classes only.
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2.
A class of the symmetric group Sn is determined by the number at of one-cycles, the number a2 of twocycles etc. where the a* are n nonnegative integers fulfilling
We denote a class by the symbol (k) = (2 az ... n a ") where we have omitted the one-cycles for the present purpose and where i a * stands for the number i repeated a* times. The eigenvalues of all SOC's fix uniquely an irreducible representation fi of Sn. On the other hand it is well-known that an irreducible representation of Sn may be characterized by n partition numbers which sum up to n 1 . This suggests that all SOC's of Sn may be generated by a subset of n -1 elements of the center of 21.
It can be shown that these generating elements of the center are the SOC's of the n -1 classes with purely cyclic elements. For the proof it is convenient to arrange the classes of Sn into sets according to their "degree" l = n -at. Let us consider the product of cyclic classes (2) Expressing the products on the left-hand side of (7) for all allowed values of ßt ß2 ... ßn linearly in terms of the classes of Sn, one obtains a matrix whose rows may be arranged in decreasing order of l = n-ßx while the columns may be arranged in decreasing order of I = n -ax. Then it follows from (8) that all elements of this matrix which are below the diagonal are zero. Therefore, the determinant of the matrix is given by the product of the diagonal elements, i. e.
| C|= EI ... nß" =t= 0 .
Consequently, the matrix is non-singular and may be inverted to yield all classes of S" as linear combinations of products of the purely cyclic classes. 3. To obtain the projection operators (4) in terms of the SOC's of the cyclic classes (2), (3),..., (n), one has, in principle, to invert the matrix C considered in section 2. We may, however, make use of the fact that the eigenvalues h u (i), i = 2, 3,..., n of the SOC's of the cyclic classes suffice to completely characterize bases for the irreducible representation fx of Sn . These eigenvalues are given in terms of the characters of Sn , and we may therefore employ the LÖWDIN 3 projection procedure to write n n (10)
The first product gives the desired factorization, and the full expression obviously yields one for bases of the irreducible representation /j. of Sn and zero otherwise. Another way of obtaining the bases would be to diagonalize the n -1 operators i = 2, 3,.. ., n. Besides the characters of the cyclic classes of Sn , (10) employs only the matrix elements of the cyclic permutations and therefore reduces considerably the labour involved in the projection procedure. To obtain YAMANOUCHI bases which transform irreducibly under all groups in the chain Sn 3 S«-l D .
• • 3 S2 > ^e P ro " jection may be repeated for each subgroup in the chain.
An important application of this projection technique arises from the consideration of states given in terms of relative coordinates. States of this type result in nuclear physics from the elimination of center of mass motion and from the examination of clustering in the harmonic oscillator shell model 4 . Das Selen wird wegen der exponentiellen Abhängig-keit seiner elektrischen Leitfähigkeit von der Temperatur zu den Halbleitern gerechnet und gehört damit zu den ältesten untersuchten Stoffen der Halbleiterphysik. Trotzdem ist bemerkenswert, daß bis zum heutigen Tage ein umfassendes Modell der elektrischen Leitfähigkeit fehlt. Dies liegt nur zum Teil daran, daß die elektrische Leitfähigkeit eine komplizierte Funktion von Verunreinigungen, Dotierungen, Kristallisationszustand, Temperaturvorgeschichte usw. ist (viele der erheblich differierenden Versuchsergebnisse auf dem Selengebiet haben hier allerdings ihre Ursache). Der Hauptgrund für das bisherige Versagen bei der physikalischen Deutung liegt sicher jedoch daran, daß das Leitfähigkeits-modell der "freien Stromträger" (Elektronengasmodell), das die Grundlage der konventionellen Theorien der Halbleiter und Metalle ist, den Verhältnissen beim Selen nicht adäquat ist. So stellen JOFFE und REGEL 1 das Selen in eine Reihe mit einer großen Gruppe von "Halbleitern", bei denen die elektrischen Eigenschaften nur durch die Nahordnung der atomaren Bausteine zu erklären sind. Dies steht im schroffen Gegensatz zu dem Fernordnungsgedanken der Elektronengastheorie. 
